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[Abstract] 





[Structure] To recognize the relation between the direction 
of imaging device 103 when picking up an image, and the direction 
of center of gravity of the earth, and to convert the number 
of scanning lines, as required, by the screen rotating process 
and signal interpolation. 

[Effect] This is to realize an imaging apparatus capable of 
generating a video signal of appropriate image format, regardless 
of angle of view when picking up an image. 

[Claims ] 

[Claim 1] An imaging apparatus comprising an imaging unit 
for converting an incident light photoelectrically to generate 
an electric signal, a video signal processing unit for processing 
the signal supplied from the imaging unit or first recording 
means, and converting into a video signal and issuing, the first 
recording means for temporarily recording the video signal, a 
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first signal processing unit for processing the supplied signal 
and converting the video signal into a compressed video signal, 
or converting a compressed video signal into a video signal to 
the contrary, second recordingmeans for recording the compressed 
video signal supplied from the first signal processing unit, 
detecting means fixed at least in the imaging unit for detecting 
the vertical direction of the imaging device of the imaging unit 
in relation to the direction of center of gravity of the earth, 
and a second signal processing unit for applying signal 
processing to the video signal depending on the signal supplied 
from the detecting means, and issuing a signal to an external 
device, wherein it is recognized whether the user has taken an 
image by matching the vertical direction of an imaging device 
of the imaging unit with the direction of center of gravity of 
the earth, has taken an image by matching the lateral direction 
of the imaging device with the direction of center of gravity 
of the earth, or has taken an image by setting which one of the 
lateral direction of the imaging device in the upper direction. 

[Claim 2] The imaging apparatus of claim 1, wherein output 
information of the detecting means fixed in the imaging unit 
is recorded simultaneously when recording the taken image into 
the second recording means. 

[Claim 3] The imaging apparatus of claim 1 or 2, wherein 
if the detecting means cannot distinguish the relation of the 
direction of center of gravity of the earth and the vertical 
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direction of the imaging device of the imaging unit, a signal 
showing inability of distinguishing is added to the imaged signal, 
and recorded in the second recording means, 

[Claim 4] The imaging apparatus of claim 1, 2 or 3, wherein 
when reproducing the compressed image signal recorded in the 
second recording means, a signal of different image format is 
issued between when the output signal of the detecting means 
recorded together with the compressed image signal shows that 
the vertical direction of the imaging device of the imaging unit 
is taken to coincide with the direction of center of gravity 
of the earth when taking the image, and when showing that the 
lateral direction coincides with the direction of center of 
gravity of the earth. 

[Claim 5] The imaging apparatus of claim 4, wherein when 
issuing a recorded signal, the video signal taken in the state 
of the lateral direction of the imaging device of the imaging 
unit coinciding with the direction of center of gravity of the 
earth, with the right side upward is issued by rotating 90 degrees 
clockwise, and the video image taken in the state of the left 
side upward is issued by rotating 90 degrees counterclockwise. 

[Claim 6] The imaging apparatus of claim 1, 2, 3, 4 or 5, 
wherein when issuing a recorded signal from the video signal 
processing unit, the video signal taken in the state of the lateral 
direction of the imaging device of the imaging unit coinciding 
with the direction of center of gravity of the earth, with the 
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right side upward is issued by rotating 90 degrees clockwise, 
and the video image taken in the state of the left side upward 
is issued by rotating 90 degrees counterclockwise, and the 
rotated signal is further processed by signal interpolation. 

[Claim 7] The imaging apparatus of claim 6, wherein when 
issuing a recorded signal, the signal by rotation processing 
and interpolation process of the generated signal is generated 
when taking an image. 

[Claim 8] The imaging apparatus of claim 1, 2, 3, 4, 5, 
6 or 7, wherein the user is warned when attempting to take an 
image in a state of the lateral direction of the imaging device 
of the imaging unit nearly equal to the direction of center of 
gravity of the earth. 

[Claim 9] An imaging apparatus comprising an imaging unit 
for converting an incident light photoelectrically to generate 
an electric signal, a video signal processing unit for processing 
the signal supplied from the imaging unit or first recording 
means, and converting into a video signal and issuing, the first 
recording means for temporarily recording the video signal, a 
first signal processing unit for processing the supplied signal 
and converting the video signal into a compressed video signal, 
or converting a compressed video signal into a video signal to 
the contrary, second recordingmeans for recording the compressed 
video signal supplied from the first signal processing unit, 
selecting means for selecting the vertical direction of an 
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imaging device of the imaging unit is in which direction to the 
direction of center of gravity of the earth at the time of taking 
an image, and a second signal processing unit for applying signal 
processing to the video signal depending on the signal supplied 
from the selecting means, and issuing a signal to an external 
device, wherein it is recorded in the second recording means 
by adding the information to the signal showing whether the user 
has taken an image by matching the vertical direction of the 
imaging device of the imaging unit with the direction of center 
of gravity of the earth, has taken an image by matching the lateral 
direction of the imaging device with the direction of center 
of gravity of the earth, or has taken an image by setting which 
one of the lateral direction of the imaging device in the upper 
direction . 

[Claim 10] The imaging apparatus of claim 9, wherein when 
reproducing the compressed image signal recorded in the second 
recording means, a signal of different image format is issued 
between when the output signal of the selecting means recorded 
together with the compressed image signal shows that the vertical 
direction of the imaging device of the imaging unit is taken 
to coincide with the direction of center of gravity of the earth 
when taking the image, and when showing that the lateral direction 
coincides with the direction of center of gravity of the earth. 

[Claim 11] The imaging apparatus of claim 9 or 10, wherein 
when issuing a recorded signal, the video signal taken in the 
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state of the lateral direction of the imaging device of the imaging 
unit coinciding with the direction of center of gravity of the 
earth, with the right side upward is issued by rotating 90 degrees 
clockwise, and the video image taken in the state of the left 
side upward is issued by rotating 90 degrees counterclockwise. 

[Claim 12] The imaging apparatus of claim 9, 10 or 11, 
wherein when issuing a recorded signal from the video signal 
processing unit, the video signal taken in the state of the lateral 
direction of the imaging device of the imaging unit coinciding 
with the direction of center of gravity of the earth, with the 
right side upward is issued by rotating 90 degrees clockwise, 
and the video image taken in the state of the left side upward 
is issued by rotating 90 degrees counterclockwise, and the 
rotated signal is further processed by signal interpolation. 

[Claim 13] The imaging apparatus of claim 9, 10 or 11, 
wherein a signal of the image format possessed by the output 
device of claim 12 is generated at the time of taking an image. 

[Claim 14] The imaging apparatus of claim 9, 10, 11, 12 
or 13, wherein the image rotation process and signal 
interpolation process is controlled after taking an image. 
[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to an imaging apparatus. 
[0002] 
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[Background Art] 

A video camera is capable of issuing digital video signals 
easily as signal processing is being digitized, and is highly 
expected as video input device for computer. Also a so-called 
electronic still camera applying the technology of video camera 
is noticed as video input device for computer. At the present, 
many manufacturers are selling products of electronic still 
camera, and it is noticed not only as video input device for 
computer but also as substitute for silver salt camera. When 
taking by a silver salt camera, if the desired angle of view 
is long vertically (for example, when taking the whole body of 
a standing person) , the camera is inclined by 90 degree to the 
subject . However, if the video camera or electronic still camera 
is inclined by 90 degrees, an image inclined by 90 degrees is 
shown on a display device. 

[0003] 

[Problems to be Solved by the Invention] 

When taking by a silver salt camera of JIS image size of 
135 standard, if the user's desired angle of view is vertical, 
the user turns the camera by 90 degrees to the subject and takes 
in a vertical angle of view. Supposing the lateral angle of 
view to be normal state, when taken by inclining by 90 degrees, 
the film is sensitized with an image inclined by 90 degrees. 
The latent image recorded on the film is obtained by negative 
or positive image by chemical treatment. The obtained image 
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is printed on printing paper, and further chemically treated, 
and a photograph is finished. When this photograph is seen in 
vertical state, there is no problem at all . However, when taking 
by an electronic camera and viewing the signal on a computer 
display or TV monitor, the display device cannot be easily 
inclined by 90 degrees unlike the photography. When showing 
on a computer display, for example, it is possible to rotate 
the image editing software by 90 degrees, but when displaying 
directly on a TV monitor, the TV monitor itself must be inclined 
by 90 degrees. 
[0004] 

[Means to Solve the Problems] 

To solve the problems, when taking an image, it is recognized 
whether taken in a vertical angle of view or taken in a lateral 
angle of view, and the image taken in a vertical angle of view 
is rotated and recorded. When displaying on a TV monitor, it 
is impossible to display by rotation of image alone, and the 
number of scanning lines is converted together with image 
rotation process. 

[0005] 

[Operation of the Invention] 

If taken in a vertical angle of view, the imaging apparatus 
recognizes the angle of view at the timing of taking an image, 
and rotates the image and converts the number of scanning lines, 
so that the taken image can be directly displayed on a TV monitor . 
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[0006] 

[Exemplary Embodiments ] 

The invention is described below by referring to the 
drawings . 
[0007] 

Fig. 1 is a block diagram of imaging apparatus in a first 
exemplary embodiment of the invention. In the diagram, 
reference numeral 101 is lens, 102 is iris, 103 is imaging device, 
104 is amplifier, 105 is A/D converter, 106 is video signal 
processing circuit, 107 is buffer memory, 108 is image 
compression and expansion circuit, 109 is main memory, 110 is 
microprocessor, 111 is center of gravity sensor, 112 is record 
button, 113 is communication bus for electrically connecting 
video signal processing circuit 106, buffer memory 107, image 
compression and expansion circuit 108, main memory 109, and 
microprocessor 110 with digital signal, and 114 is driving 
circuit. Imaging device 103 is general-purpose NTSC high pixel 
imaging device, and the imaging apparatus takes an ordinary 
moving image (NTSC) . 

[0008] 

Taking of moving image is explained. 
[0009] 

Light entering through lens 101 is limited to a specified 
quantity of light by iris 102, and is focused on an imaging plane 
of imaging device 103. Light entering imaging device 103 is 
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photoelectrically converted by photo diode of imaging device 
103, and issued as electric signal from imaging device 103. The 
output signal from imaging device 103 is put into amplifier 104, 
and processed by known correlative double sampling, converted 
into digital signal by A/D converter 105, and put into video 
signal processing circuit 106 . The signal entering video signal 
processing circuit 106 is processed by known image processing 
method such as matrix operation processing or gamma processing, 
and is issued as video signal. The moving image taken by this 
method is shown in a small liquid crystal monitor and is used 
as so-called viewfinder. Although not particularly shown in 
the invention, by sending out a moving image of digital signal 
from video signal processing circuit 106, it can be put into 
image compression and expansion circuit 108 through 
communication bus 113, and processed by image compression by 
MPEG system or the like, and then recorded in main memory 109 
again through communication bus 113. 
[0010] 

Operation for taking a still image is explained below. 
[0011] 

In the imaging apparatus having such constitution, when 
record button 112 is pressed, microprocessor 110 closes iris 
102. Imaging device 103 photoelectrically converts the light 
entering lens 101 from specified time after pressing of record 
button 112 until iris 102 is closed. The signal 
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photoelectrical].]/ converted by imaging device 103 is issued as 
independent signal of imaging device as disclosed in Japanese 
Laid-open Patent No. H6-189256. Imaging device 103 issues a 
signal by the same method in synchronism with the driving pulse 
issued by driving circuit 114 controlled by microprocessor 110 . 
The output signal of imaging device 103 is converted into digital 
signal by A/D converter 105 by way of amplifier 104 . The digital 
signal converted in A/D converter 105 is recorded in buffer memory 
107 by way of video signal processing circuit 106 without 
undergoing any signal processing. The digital signal for the 
number of pixels of imaging device 103 recorded in buffer memory 
107 is put into video signal processing circuit 106, and is 
processed by known video signal processing method, and is 
converted into video signal of, for example, 4 : 2 : 2 digital signal 
(luminance, color difference signal) , an is recorded again into 
buffer memory 107. The video signal recorded in buffer memory 

107 is compressed in image compression and expansion circuit 

108 . Hereinafter the image is supposed to be compressed by JPEG 
system in image compression and expansion circuit 108, but the 
means of image compression is not particularly specified. 

[0012] 

Image compression and expansion circuit 108 reads out a 
signal of 8 horizontal pixels and 8 vertical pixels from the 
signal recorded in buffer memory 107 , processes by DCT operation, 
quantizing and coding, and generates compressed image data, 
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and records in main memory 10 9 . At this time, when record button 
112 is pressed, output information of center of gravity switch 
111 at this moment is also recorded. A specific example of center 
of gravity switch 111 is explained below. Fig. 2 (a) is a diagram 
showing a specific example of center of gravity switch 111. In 
the diagram, reference numeral 201 is mercury, and 202 is 
electrode. In the diagram, mercury 201 is always pulled in the 
direction of center of gravity of the earth. Therefore, in the 
state shown in Fig. 2 (b) , electrode 202 is in conductive state, 
and in state shown in Fig. 2(c), electrode 202 is in nonconductive 
state. When the mercury switch shown in Fig. 2 is installed 
as shown in Fig. 3, when the vertical direction of imaging device 
coincides with the direction of center of gravity of the earth, 
mercury switch 301 is in conductive state, when the lateral 
direction of imaging device coincides with the direction of 
center of gravity of the earth, and the right side of imaging 
device is upward, mercury switch 302 is in conductive state, 
and when the vertical direction of imaging device coincides with 
the direction of center of gravity of the earth, and the left 
side of imaging device is upward, mercury switch 303 is in 
conductive state. Microprocessor 110 monitors the conductive 
state of mercury switches 301, 302, 303, and recognizes the image 
is taken in which state. 
[0013] 

The relation of conductive state of mercury switches 301, 
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302, 303, and the relation of signal processing method of the 
invention are specifically described below. 
[0014] 

When taking a still image, if mercury switch 301 is in 
conductive state, it means that the image is taken in a state 
of approximate coincidence of vertical direction of imaging 
device and direction of center of gravity of the earth. In this 
case, signal output from buffer memory 107 to image compression 
and expansion circuit 108 is in the unit of 8*8 pixels as shown 
in Fig. 4 (a) . At this time, the top and bottom of the image 
in the unit of 8*8 pixels coincide with the top and bottom of 
the taken image . However, if mercury switch 302 is in conductive 
state, it is known that the imaging apparatus is inclined about 
90 degrees to the right from the conductive state of mercury 
switch 301. In this case, signal output from buffer memory 107 
to image compression and expansion circuit 108 is in the unit 
of 8*8 pixels as shown in Fig. 4 (b) , with the image in Fig. 
4 (a) inclined by 90 degrees to the right. Or if mercury switch 
303 is in conductive state, the signal is read out in the unit 
of 8*8 pixels as shown in Fig. 4 (c) , with the state in Fig. 
4 (b) rotated by 180 degrees. 

[0015] 

In imaging device 103, since the imaging device itself is 
a sampling system, if the pixel pitch differs between the 
horizontal direction and vertical direction, when the image is 
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processed by rotation, the image is distorted. Accordingly, 
in order to equalize the sampling pitch in the horizontal 
direction and sapling pitch in the vertical direction of imaging 
device, interpolation may be processed, and the compressed image 
may be created after equalizing the sampling pitches. 
[0016] 

In the compressed image signal compressed by JPEG system, 
information of image size (horizontal and vertical data quantity) 
is described. Depending on the conductive state of mercury 
switch as mentioned above, in the case of Fig. 4 (a) , the image 
size information supplied from microprocessor 110 consists of 
horizontal size, that is, number of horizontal pixels of imaging 
device, and vertical size, that is, number of vertical pixels 
of imaging device or number of angle pixels after conversion 
of sampling pitch, and this information is given to the compressed 
image. The image size information may be stored separately from 
the compressed image signal, or a signal showing image taking 
state may be further recorded. In the case of Fig. 4 (b) or 
(c) , in the information consisting of horizontal size, that is, 
number of horizontal pixels of imaging device, and vertical size, 
that is, number of vertical pixels of imaging device or number 
of pixels after conversion of sampling pitch, number of 
horizontal pixels and number of vertical pixels are exchanged 
in the horizontal direction and vertical direction and supplied 
in the compressed image. 
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[0017] 

Sampling pitch conversion is executed by the software 
prepared in the microprocessor 110 . The image created by signal 
conversion is recorded again in buffer memory 107, and is 
similarly processed by image compression in image compression 
and expansion circuit 108, and recorded in main memory 109. 

[0018] 

Operation of output of taken still image is explained. 
[0019] 

In the case of output of signal recorded in main memory 109 
to an external device connected to microprocessor 110, the signal 
recorded in main memory 109 may be directly issued, or the signal 
expanded by image compression and expansion circuit 108 and 
recorded in buffer memory 107 may be issued by way of 
microprocessor 110. When issuing the signal recorded in main 
memory 109 to NTSC TV monitor, too, the signal is read out from 
main memory 109, the compressed image is expanded to original 
image by image compression and expansion circuit 108, and issued 
to buffer memory 107. Fig. 5 schematically shows the mode of 
image expanded in buffer memory 107. In the case of output of 
a signal of a certain odd-number field n, the signal is issued 
to video signal processing circuit 106 in synchronism with 
horizontal period in every other line sequentially from vertical 
address m, and in (n+1) field, the signal is similarly issued 
in every other line sequentially from vertical address (m-1) . 
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In this case, when mercury switch 301 is in conductive state, 
that is, when the image is taken in lateral angle of view, the 
number of pixels in the vertical direction to be generated, that 
is, the number of vertical lines is same as the number of effective 
vertical lines in the NTSC system. However, if mercury switch 
302 or 303 is in conductive state, that is, the image is taken 
in vertical angle of view, the number of vertical lines after 
90-degree rotation process is larger than the number of effective 
vertical lines in the NTSC system, and it cannot be displayed 
directly on the monitor in this state. Accordingly, it is 
necessary to issue by reducing the image while keeping the same 
aspect ratio as shown in Fig. 6. 
[0020] 

In this exemplary embodiment, it is supposed that the imaging 
device consists of 768 horizontal pixels and 494 vertical pixels, 
and the horizontal direction of interpolated so that the sampling 
pitch may be equal in the horizontal and vertical direction on 
the basis of the number of vertical pixels before creation of 
compressed image . As explained above, when the sampling pitches 
are equal, the horizontal and vertical size of the image recorded 
in buffer memory 107 is about 494 horizontal pixels and 659 
vertical pixels. To display this image in NTSC TV monitor, at 
least the number of vertical lines must be controlled to 494 
lines. When the image is reduced while keeping the same aspect 
ratio, the image size after reduction is about 370 horizontal 
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pixels and 494 vertical pixels. Image reduction is processed 
by microprocessor 110 using prepared software. After image 
reduction, a blank space is formed as shown in Fig. 6. This 
blank portion may be, for example, blue background. The reduced 
image is recorded again in buffer memory 107, and is read out 
same as when reading out image in lateral angle of view, so that 
the image can be displayed in NTSC TV monitor . In this exemplary 
embodiment, the image is reduced at the time of signal 
reproduction, but it may be processed preliminarily at the time 
of recording the signal. 
[0021] 

When the image is taken in vertical angle of view, the 
resolution of image deteriorates in NTSC output. Further, when 
taking a moving image, the user may be confused with taking of 
still image and may attempt to take in vertical angle of view. 
In such a case, by warning means not shown, the camera recognizes 
the taking in vertical angle of view, that is, when mercury switch 
301 is in nonconductive state, and 302 or 303 is in conductive 
state, the user is warned of taking in vertical angle of view. 

[0022] 

A second exemplary embodiment of the invention is described 
by referring to the drawing. 
[0023] 

Fig. 7 is an explanatory diagram of imaging apparatus in 
the second exemplary embodiment of the invention. In the drawing, 
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reference numeral 701 is select switch. In this constitution, 
imaging device 103 is general-purpose NTSC high pixel imaging 
device, and the imaging apparatus takes an ordinary moving image 
(NTSC) same as in the first exemplary embodiment. 
[0024] 

What this exemplary embodiment differs from the first 
exemplary embodiment is that select switch is used, instead of 
mercury switches, as means for judging the image taking in lateral 
angle of view. Fig. 8 shows an example of select switch. As 
shown in Fig. 8, the position indicated by the which shows which 
one of three terminals is conductive, and it has the same function 
as the mercury switches used in the first exemplary embodiment. 
That is, by manipulating select switch 701, the imaging apparatus 
recognizes whether the angle of view is vertical or lateral at 
the time of taking the image, and which one of the right and 
left side is upward at the time of taking the image, and controls 
the image rotation or other process same as in the first exemplary 
embodiment . 

[0025] 

A third exemplary embodiment of the invention is described 
by referring to the drawing. 
[0026] 

Fig. 11 is a block diagram of imaging apparatus in the third 
exemplary embodiment of the invention. In the drawing, 
reference numeral 901 is image rotation switch. In this 
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constitution, imaging device 103 is general-purpose NTSC high 
pixel imaging device same as in the first and second exemplary 
embodiments, and the imaging apparatus takes an ordinary moving 
image (NTSC) same as in the first exemplary embodiment. What 
this exemplary embodiment differs from the first and second 
exemplary embodiments is that it does not have means for 
recognizing the angle of view at the time of taking an image. 
That is, when taking and recording images, all images are taken 
and recorded in the lateral angle of view in the first and second 
exemplary embodiments. When issuing the recorded image, the 
output image on the monitor is observed, and the user turns image 
rotation switch 901 if desired to rotate the image. By turning 
image rotation switch 901, same image rotation process as in 
the first and second exemplary embodiment is executed. In one 
example of operation, by turning image rotation switch 901 once, 
the image is rotated by 90 degrees to the right. By turning 
image rotation switch 901 again, the image is further rotated 
by 180 degrees . By turning image rotation switch 901 once more, 
the image is restored to the initial state. Rotation process 
of image in this exemplary embodiment is same as the image rotation 
process in the first and second exemplary embodiments. 
[0027] 

[Advantage of the Invention] 

According to the invention, if the angle of view is vertical 
at the time of taking an image, an image conforming to the image 
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format of display device can be issued automatically (or 
manually) , and an imaging apparatus preferably used in supply 
of video signals to computer or TV monitor can be presented. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram of imaging apparatus in a first 
exemplary embodiment of the invention . 

Fig. 2 is an explanatory diagram showing an example of center 
of gravity switch in the first exemplary embodiment of the 
invention . 

Fig, 3 is an explanatory diagram showing layout of center 
of gravity switch in the first exemplary embodiment of the 
invention . 

Fig. 4 is an explanatory diagram of reading out signal from 
buffer memory in the first exemplary embodiment of the invention. 

Fig. 5 is an explanatory diagram of reading out signal from 
buffer memory in the first exemplary embodiment of the invention. 

Fig. 6 is an explanatory diagram of reading out signal from 
buffer memory in the first exemplary embodiment of the invention . 

Fig. 7 is an explanatory diagram of signal recorded in buffer 
memory in the first exemplary embodiment of the invention. 

Fig. 8 is an explanatory diagram showing mode of reduction 
of image in the first exemplary embodiment of the invention. 

Fig. 9 is a block diagram of imaging apparatus in a second 
exemplary embodiment of the invention. 

Fig . 10 is an explanatory diagram showing an example of select 
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switch in the second exemplary embodiment of the invention. 

Fig. 11 is a block diagram of imaging apparatus in a third 
exemplary embodiment of the invention. 
[Description of the Reference Numerals and Signs] 
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